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LHC News
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✦ The final magnet for the Sector 34 repairs was lowered (30 April). End of repair 
work above ground!

✦ Busbar and magnet splice tests:

❖ Four warm sectors: dipole circuits  tested 
→ 5 interconnections have resistance “in the 
tail”, will repair 

❖ Sector 34: don’t have this problem – 
soldering technique is now improved

❖ Sector 23: splice measurements done.  
Cooled down to 4-6K.

❖ Sector 45: the copper stabilizer gap 
measurements in the interconnection splices 
have been carried out two week ago

✦ Work on new resistance measurement 
systems (quench protection system), new 
pressure relief systems, etc., is on schedule



LHC Schedule-Towards the First LHC 
Physics Run
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✦ Inputs from LHC experiments: start to be competitive with 
Tevatron for Higgs mass around 160 GeV mass. 

✦ Inputs from LHC: Phase 1 collimation system, expected 
maximum intensity (limited by loss rate and quench limit)

✦ Run through winter with non-stop scenario or two-week 
stop scenario till next fall.

✦ Luminosity to go above 1032 cm-2s-1 (50 ns bunch 
crossing)

... an integrated luminosity of more than 200 pb-1 operating at 5 TeV per beam ...



Caveat
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“Since the incident of 19 September, we have learned a great deal about the failure mode 
of magnet interconnects. We have developed highly sensitive methods to detect 
resistances of splices at the nano-ohm level. If you have been following the LHC updates 
in the Bulletin, you'll know that a small number of splices with abnormally high resistance 
has been found, and these are being investigated, understood and dealt with. The most 
recent discovery we have made concerns the copper bus bar in which the 
superconductor is embedded. Although copper can't carry the same level of current as 
the superconducting cable for sustained periods, it plays the essential role of providing a 
low resistance path to the current when a magnet or a bus bar quenches: copper gives 
time to the protection system to discharge the stored energy. Careful tests have revealed 
that in some cases, the process of soldering the superconductor in the interconnecting 
high-current splice can melt the solder joining the superconducting cable to the copper of 
the bus bar, and thereby impede its ability to do its job in case of a quench. As a result of 
this we're improving the soldering process, and checking the whole of the LHC for similar 
faults: a test has been done for sectors at room temperature and studies are now going 
on to allow the same procedure at cryogenic, but non superconducting temperatures. So 
far, three sectors have been tested at room temperature, and five potentially faulty 
interconnections found. This low number is a promising signal for the rest of the machine, 
but since caution is our guiding principle, if faults are found they will be repaired and we'll 
recover the time by prolonging the first LHC physics run.”  

Rolf Heuer, CERN DG, 4 May 2009
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Activities in CMS Cavern

✦ Closing with pauses at intermediate 
steps to allow work on Tracker and 
Endcap Muon system

✦ Tracker cooling plants.
✤ Plant1: tank pressure test, leakage test, 
test run in by-pass, ...

✤ Plant2: pressure test started in May 19, ...

✤ Full operation in first week of June  

✦ Lots of hard work to get data from endcap 
Muon system missed in last year global runs. 

✦ Yoke Endcap +/-1 will be closed in first week of 
June.
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CMS Commissioning

✦ Continue with Mid. Week Global Run (MWGR).

✦ System included: 
    L1 trigger, DAQ, ECAL, HCAL, Drift Tube, RPC, Cathode 
Strip Chamber, Pixels.  

✦ System excluded: 
    pre-shower, strip tracker. 

✦ Few highlights: 

✦ High-level trigger readout rates were 
tested (100 kHz input rate, ~5% dead time)

✦ Bug in the timing of the L1 Global 
Calorimeter Trigger were resolved.

✦ Luminosity Monitoring achieved 
continuous running. (based on CMS 
Forward Hadron Calorimeter) 



7

CMS Schedule

Tracker cooling
plant revised

Close CMS

Magnet Tests

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Endcap preshower
installation: Done!

Longer continuous running
WITHOUT magnetic field

CMS will be ready again for beam well 
before the LHC restart-up!

CRAFT contingency & 
pre-beam maintenance

WITH full magnetic field (CRAFT)

Tracker cooling plant 
ready & tracker checkout
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LPC Physics Activities - Resources

✦ Remote Operation Center actively 
participated in the CMS global runs: DQM, 
subsystem shifts, etc.

✦ Fermilab Tier-1 facility: 
  data processing and serving (to Tier-2s, 
and LPC CMS Analysis Farm)

✦ Analysis facility LPC-CAF. 
✤ Clear division between LPC-CAF and  the 
Tier-1 resources

✤ Full access to Tier-1 mass storage system. 

Batch slots
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Selected Physics Topics

✦ Five “di-objects” signature groups at 
LPC:

✤ jet+jet, photon+jet, dilepton, jet+MET, 
lepton+ jet + MET

✦ Very rich physics programs: J/psi, 
Upsilon, W/Z physics, top, Higgs, exotic 
particle searches (W’, Z’, ...), etc. 



Summary
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✦ LHC repairs and improvements are on schedule. 
✤ First physics run is drafted with the goal to accumulate over 200 pb-1 of 
luminosity at ~10 TeV.   

✤ The time (if needed to fix more faults in interconnects) will be recovered by 
prolonging the first LHC physics run.

✦ The CMS is getting ready again for beam
✤ Work on strip tracker cooling plants and Endcap Muon system is progressing 
well.

✤  The CMS is continuing with global runs: 
hardware/software debug, integrate more sub-systems, shaking down 
operation procedures. 

✦ Physics efforts at LPC are ramping up. Looking forward to the first 
physics run at LHC!



Back-up Slides
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CMS Commissioning

✦ Continue with Mid. Week Global Run (MWGR).

✦ System included: L1 trigger, DAQ, ECAL, HCAL, Drift Tube, 
RPC, Cathode Strip Chamber, Pixels.  

✦ System excluded: pre-shower, strip tracker. 

✦ High-level trigger readout rates were tested (100 kHz input 
rate, ~5% dead time)

✦ Luminosity monitoring, timing issue in L1 Global Calorimeter 
Trigger, etc.



Physics Run Modes

13

900 GeV
10 TeV

develop 50 ns, truncated

introduces crossing angle

short physics runs at 50 ns and 
go back to best luminosity 
(156x156) for mass lumi 
production 

until 50ns breaks even (then stay 
at 50 ns)

try also 25 ns at the end

2x2
5e10

10-11m
2x2

5e10
10-11m

2x2
5e10
2m

43x43
5e10
2m

156x156
9e10
1m

156x156
5e10
2m

toroids & 
solenoids ON*, 
spectr. dipoles 
OFF

toroids, solenoids  & 
spectr. dipoles ON*

* expt magnet ON means at full nominal field ( as for 14 TeV)

50ns/432
9e10
3m

“few shifts”

“more few shifts”

“few days”
“more few days”

“few weeks”

“few months”



Overview Table
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Busbar
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 A handful high resistance cases have been found (long. interruption)
 Assumed to be silent killers with high probability (most joints have a 

lack of thermal bonding over few cm)
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